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(57) Abstract 

An electrode material for a negative pole of a lithium secondary battery containing particles which comprises an amorphous Sn.A.X 
alloy having a substantially non-stoichiometric composition, wherein A represents at least one element selected from the transition .metal 
elements, X is an optional component and represents at least one element selected from the group consiting of O, F, N, Mg, Ba, Sr, Ca, La, 
Ce, Si, Ge, C, P, B, Bi, Sb, Al, In, and Zn, and the content of the component Sn [Sn/(Sn+A+X)] is 20 to 80 atomic %. An electrode structure^ 
for a lithium secondary cell composed of the aforementioned electrode material for a negative electrode and a collector compris*"^ 
material which forms no alloy with lithium in an electrochemical reaction, and a lithium secondary eel having a negative pole^^ 
the electrode structure. ^ 
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'"g-Mtt, Sn/ (Sn+A + X ) = 2 0~ 8 0If%Tfe5. ] 
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i, Al, Ga, In, Tl, Zn, Be, Mg, C a Rtf S r ri> £>&2> 

3H^±^^JS7C^J&^e>^SSf(b)tt, La, Ce, Pr, Nd, Sm, E 
5 u, Gd, Tb, Dy, Ho, Er, Tm, Yb, RtfL u 6 & 5 & © 

SulE^^P-f F7eS^ f.JiSS(c)H, B, 
C, Si, P, Ge, As, Se, Sb, S^TeA^^SfeOTfeS^ 

(2) ##893©#JlfCS n • A • X^r&te, S n^c^J^^(z, MfB^ (a 

10 ) , tf)is^(b), &ztffifEm(c)<D=m<D*frzmi£n&-7tm t 

(3) *58^©*1KS n • A • X^te, S n^SJ^^!", fufE^ (a 
15 (4) MC^ISSn-A-X^H S n tc^JEA^IC, MbE^ (a 

(5) «B|0^ H fSn'A-X^}t S n^cHtJSUH;:, i!tjfEi¥ (a 

(6) ^iiO^fsIS n • A • Xo'^feti, S n7C^J^^t, iufE^Kb)^ 

(7) *58^©#SSS n • A • X^^H S nTciMi;, tOBB8¥ (a) 

(8) ^fgiO^SiS n • A * S n^tmtmiZ. Si, G e , 
Al. Zn, Ca, La SI/M g 6 & SS^ £ Stfns — 7C^ £ , Co, 
Ni, Fe, Cr RtfC u *>UZ>mfr ^>31«'n^>— 7c3fc£^Wt 5 
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<Df?Z>o 

(9) *58W0*i.SSn • A - X^H. S nytmUtUz. Si, G 
e, Al, Zn, Ca, L aR^'Mg^b^5^^bItfn?)-7ci<i:, 
Co, Ni, Fe, C r RtfC u b^«t5ffif^ bltftl?)- 7nS-<h, C, 

M^+M X\% 1 0 %R±Ste£<7)7W£ b < . 12 %J£*±Sft <9 
+ >^Sd^AiO , ^f©M^ilT/d:<T^) d £ Id cfc o T 

15 (1) SnTcUch, ±B2AT^£ns&l£&JR7t^. SP"^. Co, Ni, Fe, 

Cu, Mo, Cr, Ag, Zr, Ti, Nb, Y , *3<ktX Mn ^b?S:5»^bl(in5'> 
&< tfe-l©7E$t^b^l)IIfi)c«# 0 H B I^#©»SLUlft^ : 

Sn-Co #H5f£-:&, Sn — N T i Sn-Fe Sn-Cu 

#HK£&, Sn-Mo #HfS£&, Sn-Cr ^l^i, Sn-Ag #JIK 

20 Sn-Zr ^SM^, Sn-Ti #HSt£-&, Sn - Nb Sn 

-Y l^iS^i, Sn-Co-Ni ^h!K-^#, Sn-Co-Cu Sn 
-Co-Fe ^SK^, Sn-Co-Ag^SK^^fe, Sn-Co-Mo # H a a l^i, 
Sn-Co-Nb ^SR^, Sn-Ni-Cu #HK-&£, Sn-Ni-Fe # B H B Sli 
Sn-Cu-Fe Sn-Co-Fe-Ni -Cr ^SI^^, Sn-Co 

25 — Fe — Ni -Cr-Mn Sn — Co — Cu — Fe — Ni — Cr ^ B B aSn#, Sn 

-Co-Cu-Fe-Ni -Cr-Mn #H®£-&, Sn- Zr-Fe- Ni - Cr-Mn #!bK 
Sn- Zr-Cu-Fe-Ni -Cr-Mn Sn - Mo - Fe - Ni - Cr 

MR^^, Sn-Mo-Cu-Fe-Ni -Cr-Mn Sn — Ti — Fe — Ni 

-Cr— Mn Sn-Ti -Cu-Fe-Ni -Cr-Mn #^1^^^ Sn-Ti- 
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Co-Fe-Ni-Cr-Mn ^SS^^, Sn-Y-Co 1^11^^, Sn-Y-Ni # B B B S^i, 
Sn-Y-Cu ^ h h hI^#, Sn-Y-Fe #HSt£&, RUC Sn-Y-Fe-N i -Cr #HrK£ 

(2) _LfB (1) lCfBtit©M^H±fBXT^^n^7t:^Tfe§ C, P, B. 
5 La, Ce, Mg, Al, Zn, Bi. Si, Ge, Rtf Ca ^ b & 5 ffi^ b A. 6 &ft£> '> 
&< <hfc — *t<Z>7E3&fln*fcffiJ&©#ilE£-&<7)0? S L^JM$#j : 

Sn-Co-C ^^1^; Sn-Ni-C #H?t££, Sn-Fe-C #iS^ 
Sn-Cu-C ^SS^^, Sn-Fe-Ni -Cr-C # H B H f^^, Sn-Co 
-Fe-Ni-Cr-C # H H B K^-^, Sn-Cu-Fe-Ni -Cr-C #ftf^^, Sn- 
10 Co-Fe-Ni -Cr-Mn-C ^IS^, Sn — Co — Cu — Fe — N i — Cr — C #H,1| 



Sn-Co-Cu-Fe-Ni -Cr-Mn-C #HKa&. Sn-Co-Mg #SSI 
Sn — Ni -Mg # 0 B B S^i, Sn-Fe-Mg # a H B l^t, Sn-Cu-Mg 
#SK^^, Sn-Co-Mg-Fe-Ni -Cr #HM£&. Sn-Cu-Mg-Fe-Ni 
-Cr *SR^^, Sn -Mg-Fe-Ni-Cr iif^i, Sri-Co-Si #Hlf 
15 Sn — Ni — S i ^Sl^i, Sn-Fe-Si lEflK^, Sn-Cu-Si 

#h b bI^#, Sn-Co-Si -Fe-Ni -Cr ^Ult^rfe, Sn — Cu — Si — Fe — Ni 
-Cr #H^£-&, Sn — Si — Fe — Ni — Cr #Hft£#, Sn-Co-Ge #SS 
Sn — Ni -Ge Sn-Fe-Gc ^fil^, Sn-Cu-Ge 

# B B B S^4, Sn-Co-Ge-Fe-Ni-Cr # B a B I^#. Sn-Cu-Ge-Fe-Ni 
20 -Cr Sn — Ge — Fe — Ni— Cr #B B aSa#, Sn - Co - La 



Sn-Ni-La Sn - Fe - La # H « , Sn-Cu-La 

#&n&&, Sn-Co-La-Fc-Ni -Cr ^ilf^^, Sn-Cu-La-Fe-Ni 
-Cr ^ai^^, Sn-La-Fe-Ni-Cr ^ 0 H B R^i, Sn-Co-Ca #HJC 



Sn — Ni -Ca Sn-Fe-Ca Sn-Cu-Ca 

25 Sn-Co-Ca-Fc-Ni -Cr #JISI^&. Sn-Cu-Ca-Fe-Ni 

-Cr Sn-Ca-Fe-Ni -Cr Sn- Co- Zn 

Sn — Ni -Zn ^11^^. Sn-Fe- Zn # a H H K-&^. Sn-Cu-Zn 
#iS^#, Sn-Co- Zn-Fe-Ni -Cr lEHfC-^, Sn — Cu — Zn — Fe — N i 
-Cr ^SR^i, Sn-Zn-Fe-Ni-Cr IE H H £ & , Sn-Co-Al 
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Sn-Ni-Al .Sn-Fe-Al # B B H f^t, Sn-Cu-Al 

^Slnl, Sn-Co-Al -Fe-Ni -Cr IPSS^^, Sn-Cu-A! -Fe-Ni 
-Cr # B B B I^^, Sn-Al -Fe-Ni -Cr lEHK^, Sn-Co-P #HM£- 
Sn-Ni-P # h b pS^^, Sn-Fe-P #H,®£&, Sn-Cu-P #Jf, 

5 Sn-Co-P-Fe-Ni -Cr Sn-Cu-P-Fe-Ni -Cr # 

Hf^t, Sn-P-Fe-Ni -Cr Sn-Co-B #^K-&^, Sn 

-Ni-B # a B H I^i, Sn-Fe-B Sn-Cu-B ^SK^^, Sn 

-Co-B-Fe-Ni-Cr #Hft-&&, Sn — Cu — B — Fe — N i — Cr ^HM^, 
RZS Sn-B-Fe-Ni-Cr#®S?'&&. 

10 *%B^©#ilSn • A • X^i(i> L i jtU$: 21^^%7^M3 OW^ 

Sfi§2^ftKS n • A • X^#^ b&^fri^!^ »b b bSS n • A • X£ 
# 7K m t£ a> *T ^ m ft =?■ it *fa £ Z> M m £ & W T £ # M £ b ^ 0 
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z.t&-v^z> 0 

<d m n ± \ z m m l t hs sb ^ @ <t l t © m & % m. # & ^ r s x @ * 

15 SufBmHM$rBulBS«#;±{CgBIS-r^)X@^^,^T§ 3. £a*T#<So 31 £> 
fi&iEAfi8£fl0fiJ&-r£>Xl§kt, MSBm^MlcJifB^^^J^^^L, &g 

20 CMHSiiftO 

Ell (HI (a) Rt£0 1(b)) te, ^^BJ^mfl^^SJST U ^^A<h 

25 ^ic^tl^lt^^, HI 1 (a) te, iiftl 0 0±t:> ftuSE#^ 0 

1 0 2 §i1"„ 11 ( b ) te, Ifefift: 1 0 0 -hfdmHWM 1015 
nrtTfc&n&ffitikfc 1 0 2 55k-To HI (b) l:feit5tffi^l 1 0 
1 ffiS2#£IMffl£WT£t&*'&&EE? : 10 3, MMgW 104, R. 
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^tiiji o 5«$nti/^.-f^ Bii (a) j&zsm i (b)-m, mm 
^io o©frs»*t'iswsii o i^ia:tte>nTH5*i. ^?&<dj». 

tAT> i o 2(D\^m^iii(D-m\z'D^xmm-r^ 0 

(1) hi (a) <Dm.mmm.wi o 2\t, ^^©tM^s^TUf 

#1 o o ±izBf&-?z>z\tiz£'oftm:-cgz><, 

(2) Ell (b) (C^-rmS^iSft: 1 0 2 te, ^©UfOAt^ 
<bT£#IIKffi£WT£#JIK££&^ 1 0 3 , iJMSfltli&t* 1 0 4 , 

s^^-x h^sim** i o o ±\zm^L. aiiLT- 1 0 1 

m# 1 0 0 ICffMt^Ciia OfPSST^S. dOUt^, ^gCf&CT 
o-;^u^f T^fiKT^tffitffH i 0 l ©f^XISfg^ilt?. z\ 
tWV£2>. 
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100 &—yKnn<DMMiz.mm-tz>m£>> mmw 1 o o (Dm^untvx 
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XX«#8©1. 1 M±©f f^S©7ci<i: UTIiC e , Sr, B 
5 a, Ca, Pb, Bi, La> Y^W<=>n£„ 0. 9fgJ^T© 

gf^07nitltttRu, Ge, Zn, Cu, Ni. Co. Fe, M 
n, Cr, V, S, P, Si, Be, B, C, Nm^mi t>tlZ> D ^.ftm 

J: Sic, #-JKDlff^£fiJffl L fc#«^*<£MJ±Jg 0 iITi® 

25 -r^>T;un-;K7)ttch Lxti. iii%Jiiii o mm%<Dffi.mw& * l < . 
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5. -€-"5 LfcMl^i'fl^i^bTti. 7^> UXXf- ;K ^7 D AH, 

^b^-f M^&tgtf bti^ 0 tfjie^— icoiiTfi, sxo&na* 

Rt£7C5^X7t§ 0, F, N, Mg, Ba, Sr, Ca, La. Ce, Si, Ge. C, P, B, B 
i, Sb, Al, In J&ZS In <D*P<D'J>fe < t Jb—m<D£M(DB^&&m'? Z> <k 

ffiffllltJ:^. ife^itt, S n tc 5ft fflim<7) fill l *^0^©^iISn • 
15 A • X (D7tMffil8.il LT±fB (1) Tbm (8) LttS ft § jl 

-fe;i/P — 7, -f V 7°n \dJV±)Uu — 7, tFn^y^f h 
K o^->x^;Hz;H=i — 7 , t Ko + yypliJM^^t^D-x, ~>7 

- tf x;U fc? a 'J K > , 7 7t'7^A. h # > b rf A, # 'J fcfx;i/7-fc 
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>#ffi-a# ijv-. 4 7 -y ^x^I/>-/n° — zr )l$ru 7 )V^)V)d x;l/X — 
^;u#ta^# u -7-, 3 z> viti&itxT-uytft) ^-mo? ym&G-ftV 

□ t"l/>-yX>^-^U7- ; i/*)zi>mm ; # U fc*x;U ;#'Jt' 

2ll%75il 0 (D^H d <h^«tOJff* Lu. 

>, S£» 7JRX7A, ^□AfOilW^ffl^-S: 

m m & m <d / 1 ^ * > y ?g s £ ± t % & #t m. w & < > e - y > * is m t 

b<«2. 0-3. 5g/cm :, 0l61, cfcD^^L.<tt2. 3-3. 0 
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-c(o^m<Dmmunmo)B^^.m^ / >t^< , ^m-tf-f ? from® muz 

CuK al^M{C=t§ X^tsIJ/r^WtCct^lElJ/f^H^T^ kf— >7 3$^£ <h 

nc ^ m a * — ^ <z> as n ( c n b n s 4# & cd it © * ( - i& ^ e - ^ ^ ^ ^ ^ 

25 III, ^K^^ffi^M'J^D S C (differential scanning calorimeter 
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*il0^ISS n • A • X^H^^TO^S n • A • XiC^^>§± 

5 Sn/ (Sn + A + X ) = 2 0 ~ 8 0 W.=f-% Oil <h U •? T , 7C^ 
Sn©I^IlSn • A • X^^ff©lt$ (IP^. 2 0-8 

4 0 If%7}M 7 0 If %OiiT'^Oo ltufB$i#c7t^ S n . A& 

10 «fctfX <D*.'Mt* »JL<ttSn>A(Dl%i> 

X©1S*> cfc Off £ b< teS n >^A«7cS->^Xc7jJcm, ©Mil:?. 

*^^^SfH2*SK S n • A • X^^*^^5MSffi^T5 
^^^fti-a £n&> #j&7n3iiA)fc5M&&JK7C5{ta>J« (^M) te. £F 
15 £L< \Z2 OHf %75S8 Off %<Z)ffillT* 0, <tOlffil<tt20I 
f%W!7 0fCf%<7)^[gT&0, MtC$f * L< te2 0If%755 5 0 JGjC 

£ L< . 1 Hf%J!)M4 OJSKf B # J: Llic 

20 ^fgBJK&^Tte, ^SIS^¥S, i^Svan d e r Waal s 

2mmu±^.m-r^^tT:\ MS<bSjgu0^t<^5. 371; 

25 i:Ei0^t<?5:5. 
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± m b tc # n m & & <d mm & m m <d w £ n rz m m m t t n o z t 

Lfect-5ic> ^^7t:^c7)^a«0 . 0 5ll%71jM5ll%(?)il^S 
L<, 0. 1 a*7^S 3 a»%(D^H^J; 
^^BJHC&t^Tte, sn, AU Si, G e fJidCD^JMjc^CDMW^UM 

a m cd n m u n m cd b m. *k m \z n s -r ^ m m <t m m u n m t © m- m -c <d 
team £ »y-r ^ c ^ £ e> tc pj#g id & & 0 

$ bid, tiflS# B %KS n • A ■ X-g-^tt, L i tlM^ 2JK^%;PjM3 0 
15 m^P%Wfgffl<DS#^"r^> d Wffl L < , 5 J^^%7!7M 1 0IS^%CO^ 
Hcoi^-WT^ d£#«fc 0fc?£L^ o MiE^t^, L ijciStfts: 

N, S, Se. RrXT e ^e>^SP*»e>il^ns— a^J^±<D7C 
20 m& 1 J^^-%7l7M 3 0 J^%CD*^WT& d £ dGQj;5(d, 
N, S, Se, M'T e >bfeZ>mfr bilkfn^ — ffi^i^±(7)7E^ 

U 5^ A-^ffccD||1IfCffl^7c*i'&, 5fc&SR#Oll 

XteffffEN, S, Se, J&ZST efrZU&&fr<bmi£n&—mmM-t(D7t 

25 5!?<z)'&<&'\ (Deflate. G&ffl&tifyLtemm&iz. l i - a i fcao&m^ 

^OA&ik. ^-yft'J^A, gUfcU^A, ilUWbU^A, t-JI^ 
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&L®ffiiz&vtz>* 29 = 20° ~5o° ommizmnz (D^mm^s 

0. 2° J^it^^Ii^SK, 0. 5° K±TS§:iiiUDffi 
1. 0 ° £A±3bZ> Z. trf~^lzft £ L^c MtC CuKalWXS 

5 M^^tt^ 2 6> = 4 o ° ~ 5 o ° <Dffim\zmnz> (D^imEtf, 

0. 5° ^±T*5C^*WSb<> 1. 0° Kl^S^t^^^L 

^SS Sn u K a*M^=fc3X|£0#r^Xrte, HI iff** 2 0 = 

25° - 50° iZti-? &mm £ ttMaEttfr^l 20 = 28° - 37° <h , 
10 mftft 2 0 = 4 2 0 ~4 5 ° lz3LU¥-?fimm-£tl, Sn^WS*^# 

15 %f\Z, & L < « Sn — Li U 3^ A^f&tf>^l®K:JB Hit 

i§£\ Sn 1 J^T-^fc D»^4 . 4c0U5^AJjjC^£lXD&O;i£/^6n 
T&D, m^ifi»$)fe 0 C0Sfra^ft«> 7 9 OAh/kgt^O, ^7 
7"Y h© 3 7 2 Ah/kgi;Ot). 2{g^±?I^W^^^S{t;T€S7&^ 

- )k n m i ■ c b *j -s- co 3t m m +»• -r * ; u * # a* *s < n ffl \ t £ n x ^ & t • > . l 

20 frU ^^BJCD Sn ^^c^l^eKti^W-r^-^^fe^-^b^^mSW^® 



25 ±iznLfcJ;-5 L/Tro^SK^^^ro^^S?:, 0. 5/zm 
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huib # use £ & © ^ n t . # tc mutg m #: k 21 l x^mn &ft-o&> 

$f^L<tt5 0 0 A (t/^XhD-A) ^Ttf^HC:, «k 0 
5 fc?£L< «2 0 0 AJ^T^^iaiC, MtCfiF S L < it 1 0 0 AJ^TOi&ffl Id 

io ^ ^fgwc&^x, u^-omih^ojzgz tit* mmizc uk a&m 

^fcXmm&T$3%%(D M— Z <D¥mE£\ElffiMfr <b'A(D S cherrertf) 
5C £ m V* T 5£ L C7D T $. § o 

Lc = 0. 94A/(/3cos0) (Sche r r e r(7)J) 
L c : |g,f|^<7)X#£ 
15 A : X^e-ACD^S 

20 ii^Tt, 6 o otw±©figT^iUT^^fki^feo^e,^^n 

^XI^tEljff tf-^?^^^r^B%K 1 0 0 % c) fTSdtT, #H 

mmtgknte&^r (Dxumtt t°-^s«£ i a 

ffaMfgcDfim^te (l-Ia/Ic) X100%7?^l) o 

25 *%HjT«±32S:^e>th3¥$ns^aKwfij-&tt, 3 o %j^±t&£ c: 
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MfE^ B H B M££fci^£>f£Sm*ft^ lmVgJ^_k> 5mV 

8fjSE£Jgf&*©Jt^®B!te, ^^Kf^ffl^fcBET (Brunaue 
r - Emm e t t - T e 1 1 e r ) liT'MJ £ tl£ „ 

io m^m^^i^(Dmitmm) 

■s>n-5>. &tc. #&n&&tiL=?<Dmn&wtm&&m L-tznmm.T-cn ? z. 

i£g (#JtiJT#fe < fcS U ^ AS) ^<^)9fti^iLTl$f £! :< 
m7cSXii/S:^-7 >y m7zm<Dl$^m<<Z 5 fift%^T, 4#t~ 0 . 0 511 
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/m$-y vm7Lmmm7tm% 3 m*%j^t> #co. i ss% Tessas 
'pmTtm^mmTtm^L- < \t7 vmKmftm^£%L^-m~mizMteT & z. t 

m 2 \z^-?£ a \z. *¥&w(Dn&mi&ft-e&2>Mm 202 tra 203 

-f^->{5S# («fl¥f£) 2 0 4 ^^UT*tlRjLmmA'^> J >^ (^r-X) 
2 0 7 fiKHK^Sn, ftg2 0 2<!:IEi2 0 3 d *^fti*f2 0 5, 
2 0 6 CiibTl^o 

15 *^§B^Ttt, #j*.fc£Eii (a) xizmi (b) ^-r ct -5 femmmmfo 

2 0 2 \zm^Z> Z\ £\Z<k-oT. 2 0 2 IZftWftiZ U A <h 

(^fiS 2 0 2 ) 

tfiifclsfz*mm<D U f^A=^tfe(Z)tS 2 0 2 tlTH fu^Lfc* 
25 58$a>mffi#*i£# 1 0 2 £^<£>^fflT£*. 
(M 2 0 3 ) 

mmi^rz^mm^nmmBit^nmizmi^rz v A-&nm<Dftmt 

UZlEffi 2 0 3 H 'PU < t. <fe U A-T ^>CD*X h M ch U Z> IES^'I4 



WO 00/17948 



31 



PCT/JP99/05092 



5 m^^Mmit^}. m&&mtit<k®}* m&&m^.4tm. 

t lT(i, d5&&£ <^te f ^^^T^^jSTC^TS) 0 . Sc, Y, 

^>^y<K, 7^/-fF, Ti, Zr, Hf, V, Nb, Ta, Cr, 
Mo, W, M n , T c , Re, Fe, Ru, Os, Co, Rh, I r , N 
i, Pb, Pt, Cu, Ag, A u tftfrMlzm <^t>tl&„ 
15 ±IHIE@^'lt^S OE&ttW fe< >^-# U— hT^'J^A-f :t> 

e r r e r <D3£fr £ £H£ £ n^igaW Xte 5 0 OA (t>^fo- 
20 A) ^T©lalT^^:t^!fib< 1 2 0 0 ART© i&H T & £ d <h rt* 

2 0 ^±T?*S Z\ L < , 0. 5° ^iT^^:i^J:D»JH\ 

miEmft&wmm<DmmftiftM&^ i M-&\ziz, m$zmMffimfc<ommttnm 
(Dmrnm^^ (102) \zm^t>nz>%<r>ifimifo\z®.m'Tz&z>. ±sbsh 
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(-T ^>fc#4fc2 0 4) 

mm&mmz mm £ tm l fz -zmmmm mm ^^^tt-t/ti/- 

10 iLT, JfSL<lilxi0-3s/c mJg/.± , <fc 0 SF £ L < it 5 x 1 0 ~3 
S / c m^±TS5^t^ST*5. 
JiiiftttH, H 2 S0 4 . HCl. hno 3 i©s, U 

^^JK^-^y (Li+) iJKXlE^tXBF;, PF ( \ AsF 6 ", CIO/, CF 3 S0 3 
15 BPh 4 " (Ph : 7iZJH) ) 7^e>&5^> &^<I tl b (D^^^t^ If tl 

uju. tfu — k if i/>ij-^^-h, ^t^tj — # 

-hn^s>il>, y^DDI^> 1 yl^yl^/, l, 2 - i>~ 

25 X;i/*^>, ihD^^y, y^f;Hj-JI/7 7^ N\ ¥ * ^ )l^)l^r^r is 
H , 4=Bf^^;U, 3 - 2 - V'J *>V >s 2- /fjl/jh7 

kHD77>, 3-7'Dk'Jk>Fy>, —miff -tO, i&lk*7,-fc <J 
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fufBirA 0 -^mffi^T'ftM 2 0 2 <hM 2 0 3 <7)$S*&£I£<* 

^^©-^iiiliroftftW&^tti LTte, 0»J*.te\ J63¥7B. Rii. 
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nmt. fti<j:iEi©r H ii:tA°i/-^^^Ti< ^ tcctoi, nmm 

10 So 

H 3 *3 .ti^ia 4 i34o^T. 3 0 1 ch4 0 3ttftl, 3 0 3 t 4 0 6 ttlE 
ffi, 3 0 4 ^4 0 8(itl« : f (ti+t7 7^fc(itlffi) , 3 0 5 i 
4 0 9«IE8k*8^ CEffifrXtelEfil^ 7 7') » 3 0 2 t4 0 7tt^> 
3 0 6 t4 1 0(W7^T7 h. 40 11^11^. 4 0 4 ttlE 

15 mmnfa* 41 kjiis, 4i2tefmu-F\ 4 1 saiiu-H, 

4 1 4 «^±#Sr^tl-6tl^f . 

3 0 3 tn.mttnm&ffi*.tzMm3 0 1 ^^7^ < t^mm-m^urnvrz-t 
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